
JP2002345077A 



{ 



Title: 



STEREOPHONIC SOUND FIELD CREATING SYSTEM BY ULTRASONIC WAVE 
SPEAKER ; 



Abstracted Patent: 



JP2002345077 ; 



Publication Date: 



2002-11-29 ; 



Inventor(s): 



ISHIMARU ICHIRO ; 



Applicant(s): 



KANSAI TLO KK ; 



Application Number: 



JP20020010019 20020118 ; 



Priority Number(s): 



JP2002001 001 9 20020118; JP2001 0031 036 20010207; JP2001 0075734 20010316 ; 



Equivalents: ; 
ABSTRACT: 

PROBLEM TO BE SOLVED: To provide a system that can create an audible sound filed at an 
optional point in a space without the need for a mechanical drive mechanism. SOLUTION: Two 
speakers 1 1. 12 emit ultrasonic waves whose frequency f1 is the same but whose phases differ 
from each other so as to create an intense linear ultrasonic wave sound field only in a particular 
direction (shown in dotted lines) through the interference between them. Similarly two speakers 
21, 22 emit ultrasonic waves whose frequency f2 is the same but whose phases differ from each 
other so as to create an intense linear ultrasonic wave sound field only in a particular direction 
(shown in dotted lines) through the interference between them. When a difference between the 
frequencies f1, f2 is selected to be a frequency within an ultrasonic wave band {20 kHz or over), 
an ultrasonic wave sound field with a frequency f3=verbar f1-f2verbar is created only at cross 
points of both the interference ultrasonic wave sound fields (auditory area). When other 
ultrasonic wave speaker 31 emits an ultrasonic wave resulting from superimposing an audible 
sound wave on the ultrasonic wave with the frequency f3. an audible tone by beat can be created 
in the auditory area. 
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/ 

im^mi] a)JliKScfl<Oi6§jgciSrj*}Si-5Bl 

"^^m&ms^t. migiWcnx', mi i iSSrj&iis^sro 
c) I fi-f2 1 <ojiStSc&*-r5ig?gi»c>Ptu-c^i^^jK 

i^«S ^ 5 r t Sr#®i i i- 2) 3t*^«fl^fiJti^^> A. 
Ilf*J^2l mltetelSlle mt5/X»±0 2^^^it$-& 

m2 1 ^B^jKi*?S#IS:tO^-r^^^fti:{i<Bi45e22yclj- 

Is§jR3l5) I fl-f2 I cojS|)KicSr^i-S^?&-{c*t 30 
L T iilE^il^.^ffi ^ 13: It ^ilf.^ 

WfKjJRiSe^jK i ls]-ig«Jc^cO]l* ^|!^S.'^JfiSSB!]^clS-r 
■5^^^if5!/;@^■?&•iS-^^^-T^A£t . 



2 

I 9 ] a) Mlj!Jilgtf6<0S^ja Sri*«1-5B 1 0 ] 

e<0|g-f 5«^?gZ i:fetB;65 0 4fc'»t-mfcS^S5riS«t 
•tsmi 0 2S^Sili&#IS^*^?j/?£5^] iliifei^/l'- 

[0001) 

fflt^T. 3iJ»;5c^R3l*9Wf>'fMco^'V^$Elll^co;^lc^^?r 
[0 0 0 2] 

5r 3!^ V ^ieia Sett i- 5 il^'O [feU'l ^ f - * cote , ^ 
h\} yi>T\^^ P^\c'-:)]hh^. f?!l^(i#B32000-36993 

[0 00 3] ®itco@^&»as=i'ffli^?>~ iicj; 
Tv^-So ^r^a^j 1-145915 rs*)i£®mis]i'ite 

t^hiti^^m<om=B^^t^k^-r^zt\zi,r) . -ew^n 

[0004] 
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3 

(0 0 0 51 —:fj. i^Ba¥ii-H59i5»c:Bgjr^FixTi»5 

t*-;!7 (0 16] # Sr«l^6<Uc|f fa \i tbli /j: ?> r , ••^^a'^f SB 
[0 0 0 6] *-%n^(±-cr)J; ->^j:SPJS5rfi?j^-r5fcJ6tc 

[0 0 0 71 

b) |g 2 iSffi ^/i'- 7', :i CO ^ tc Jii^cco S 5 o 
bl) fltjSEMIifeicf 1 1 <0M2i5^^jSJ^i: fj:^mi^m2om 

b2)^j£»f2T% B2 l^^iSil|jS#©C9^i-^)^^& 
ir^iffl/p e 2fc-«t-fixfci@^&&jtjSi-t-S^ 2 2 

c) I fl-f2 I cDJlifi|^=^W-t-5®^)&Jc:*tLT^l|^<^& 
[0 00 8] B 2 <o^.^(*. i:):to i -j v-^7-iNT-fc 

[0 0 0 9] ^3£0lii«li. WTro^^«t-«Sx.^3i: 



[0 0] oj 

Kl=sin-1 ((c- 0 l)/(2- 7t -LI -fl)) 
[001 1 ] ^2 itK^''/l--7"cO 2 OC0^^fii*&#I^ 
(^2 1 ^^tei»^#^^t/®2 2^^Ki*^#S) 

2» (0:^^S)K2^^^D^^Tco^§$,JS (IHS) fj'^:k^<fj:^ (L2(4 
112 i^^&i*r&#g5:i^2 2gi^«£isifi#ScoPBl(Ogg 

m) . 

K2 = sin-' ((c- e 2)/(2- r. •L2-f2)) 
[0 0 1 2) ii5ji&i?Vl'-77jMicO^?#jg[/55^||-r^.#, 

?><0^j/(;jgc(OMljS^{±f2T-fc^)fcJ6. ^^.*C{;±JV^T:t 
1^^)9/^*3 ( r^^ET?#jgiJ tPf-S^) coHgliff 3*4-5: CO 

n I fi-f2 1 -cfcs, >^^mx'ttz(omi^m3hmfm 

so Jgc (i-^£i7-t3, ^^20kHza±) t'Jf'Si^t-U-CV^Sfc 
J6 . r (O^ ?i T e (4 AFrT 14 P«1 ZK.ti:l\ 

[0 0 1 3 ] :^mH(r>m 1 cofigi$T-(4aic. ctb^m 

1, ^2j^«£^'Vi'-:/i»4»iJJwfi^}!ii^«i#S (nf^.^ 

(4, ±t£/ilSt||4:f3c/:)^^^lc. mfi^Ltz\>^-^m^co^P 

iU. ±fEXM.^.»C*5t,>TI4, r<OBJIB«B^aS:S^jg3l5 
±iaco^]£^r#&<!:S«c^?/^L (5/j:!9 5r±C) . mm 

^^(om.X'h^'ssm=^A^i(D'ss.m..^.\zii\,^xn±^ix 

[0 0 141 *^B^t0^2<0<it${CJoV^Tl4. JSl*^^ 
«<«#l3:l4-te6^}(c(4grr^co^-0flc@S LTio < i: i- ^ 

Miib^BglwL-Ciot. -Y-o h^^^T— l^$6!)^c|l^i- 
il^ jS #^5: §r (f.}^-r ^> ?iJ^ ^ i - ^gic^gri-f 5 1> CO T' fo o 

[001 5 1 t.tz. *?gPJ«?g 1 c0fi§|«(O.%;t;^r?:l&t» 
AH. '&lS@9^ffitco#.-(£J.^5ririiJPRi-S i i ^ 9 t 5 
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[0 0 1 6) *^9Jro|B3«ofi«'CO|l|tfeJKteJ±j):<oiiB?) 

1 0 ] S^jSiS-rS^g&T/H 1 0 2^^igti^S!c#S) A- 

^&»4^-cOBM:^C0^rB^-C'^?^LT, i5;0:^|6]K3tC*5t>T 

K3=sin-' ((c- 8 4)/(2- 7t -LS-fe)) 

[0 0 1 7] pIlU;^fil:^^gci*-&^^/l'->^(0 2 0CD^ 
^iSK^fe^fl (Bl 1 1 1 ] 2^ 

f6 (±is;i!R»i[^i:) t?ci:ffl^*5e5-T?fc5S^&2>s 

<D^m4\Z.ir6\,^X(D7i.^m /!)^;*C#<^f-6 (L4I± 

^1 1 1 g^^ig«#l5t^l 1 2^^SiI^^ScoPB^ 

K4 = sin-' ((c- 0 5)/(2- ti -U-ffi)) 

[0 0 1 8] n^iia^^/i'-7**^e>w^fe^&;4S3ea-r-5.^, 
[0 0 19] ^tve>$r-gie), *^?)!tc{S5->;7.7-i>,(ii,N 
[0 0 2 0] 

(IIJSe»IJ mi ~0 4SrfflV^T, *«Wco^l<0^«W 

^1 <0^yu-7'<o;^e-;*-t y hf4 2^to^ 

^jS;7.t*-;'j 1 ]^i.Ufl 2;!)-iifigi9. IS 2 W^^/U-t/co 
;^ f-;?7-tr :y h t, 2 -^co^^iK^ f— ;<7 2 1 SU^2 2 

3 1 Sr^r^SFB-JtcrSiltTKei-a, '&;^f-;* 1 K 1 
2« 2], 2 2. 3 1 till^^^J^tS^^l 3, 14, 

2 3. 24. 3 3 i-lH't'i tmf^-t^b^ 

[0 0 2 1 1 =&^/w-7'c0 2^<Ojgii^K;^t'-;^[l 
1. 12]. [2 1. 2 2](il^-cO«^-^«^3g±¥© 

1 5, 2 5A-hm-commm<r>m=^mn^^^\f^. ^ 

MS^jfSm^lg^^IS 1 5. 2 5 755|g;t-r^^^?S(OJD^ 
Si$r■?•^^^■i^fl. f2tir^t^ ^mmXit. ^toU | fi 
-f2 US^-'litlie^ftilSE (-f-Zii:)*}. 20kHzEA±) i:/^ 
5 J: 9»i|5:^^^.H5.. 

[0 0 2 2] ^fc, ^g-^J^'/W— 7'(0 2 ^C5;S^-j&P'. f— 
(/> e> *>. f-;* 12.22 i^Sl^j&fl §-M^^ 

^15, 2 5 i coRgfCfUa+BSJiElHlJS 16.26 ir^cix 



(4) 

[002 3] m5<om'^iSi:^ 3 ] {c»±. MIStSig: 

fcyjcoteit^lSSr^K.^A;'?^© 3 5 rofluJclkMt Tt J; 

[00 2 4] z.(r>'y:^7-h.nm\f-^^'^^mz.W^'fh, 
0iJr.{i. B 1 ^ )V-y'0:>^^m%%^^^^ 1 5 
(4. 0 2 (a)JC:5^-r^gjig(fl=40kHz (SftAl) 

Jll^^fl=40kHz (iS^SAl) C0g^&li^2^b--.* 1 
2lc:l,i*f,i^2,;4^~■t,t>co:^(4{itBaji^IsI^S^c:J;!:J{!L 

+1*5 ei (rad) /cttajf $ti,-5, mz\^n^^i.o\^. w 

tuf,(^^il^J6*s^ 1 SU5^ 2 >^ f-*A>P,tili»t$ t 
Kl=sjn-l({c- fi l)/(2- 7t -Ll-fl)) 

2u (/tfc'L. L]j4;=^f-;«; i i t i 2 h(r>V^(r)^m) 
[00 2 5] m 2 ^ )v--:f<om%Wi*S.^^±^^ 

2 5(4. 112 (b){C;^i-Ji)fi!Scf2=60kHz (jgt*a.2) tO 
«»iBcS:^±-r5. mi '0i^yi'-:7'(O^iS»fltc0SI| 
fl-f2| =f3(420kHzT-fc-5, :B 2 ^^/w-7"lc:fcv>TM 

;^ f-;<7 2 1 . 2 2c0iiij6i-5M^«ro{]5:tail5r e i o- 
ad) t-rsi. JilEPI«j5c5CJcJ:*3. ^HifiX'-zTnT. 
f - * -ir y h t> 14 mit SK2<0:^|6) fc^l ^5 m 

K2 = sjn-' ((c- 02)/(2- r. •L2-f2)) 
so (fcfc'L. L2f4^ f-;^ 2 1 i: 2 2 i: coPB-JtOffiSt) 

[0 0 2 6] :LKh'2.^(n'^i^'t^i^m-3^vm. (i^.T, 

Sr^iC. i^Jlftj^coM-efc^ |fl-f2 I =f3tO 

n7^\^-1}-My h;!(»C5W^^&coM);KS5:fi*540kHz. ® 
2 ^)\^-rf<n7. yf—iJ'^y h/j^iiCOe^&CO;i)&-icf2j'j5 
60kHz T-feSf^-e. ^ie^il$li4dl/^T20kHzCOif^ 

^nJeJl^'l-cOx=f^.SPrgT-{4. 40kHz 

[0 0 2 7] ^'ida. las A^btil^b/j^Jii i ^i^'/W 
--^<r>7-. t*-;*-fe y h*»5><i0^f/|JgtCoaiflt:^|S](4 1 oT- 
14 < ^15: I113(^*^. 2:'7f6]T:^ 

»'>SSJc+>^S<i-5rtlc:J:f , ::<o2occ)^r^jg[co 

^ !±.?'JW ^//i'- y'ij^ h (0=Fil$-& t !45^fg L < 
5, S^c. aM^fit)t^l432g-r^;^|S)fc<HtU$4x^i: U 

ro «t^l4®¥«E/j5j^,sLT|IK6-)»C(4nri^.?^l|tf4Jf$ 
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[0 0 2 81 ^fc. SI 5 cO^^iS ^ f- 3 1 A- <b 14 > 
mmki^ (= I fl-f2 I ) Oigl^fi$rfiSi*S£i: LT. g 

iliK^f4S:ikllzt-f-5 i:. ^5co@=g^«E;^ f— * 3 l 
aife $ -5 (0 Jll&*JCf5(±2 1 kHz t -5 o 
[00 2 9] ^^.®«»^Jol. ^Tl±. ±ta 5 J: !5 ^ 

CC)$^A5*^-r?)« r r T*iS)g* jffiCO^It I f5-f3 I = 

[0 0 3 01 ;<(;:•> ;^xA(cioi,>TfiM<e.^,»±. y^t.'-:>3 
F>9T-i mzW'Wi&'^i) - 1 -art X'h^o i-jJcto 

^^•fk^-ti-'SwtJrit), JifS^Jc: J: U^-^t 

[00 3 ] J ±fEtf)<Ji]r-(4. -Bl^^Sii^SreiJc^Sfc^fle 

-C'14 ^ i V ^ o T t> , (OV^WMMfi 2 i5:7c6<3 5. , 
■BIit;?gJ^^St#>^PnlF'^T'3 ?);7u6<]<c g i*i»c^®j-t-5tc: 

5»c. =&^/i'-7'»c3jB {U±.) (om^i&^^-:f3 (1 
K 12, ] 7S.I/2 ] , 2 2, 2 7) 5rt3:tt, ^ii-fj 
3fli ()ii.±) <o;^f-;<7coai9t-t--5^-Bj6l-'(ita^S.-t3: 

[0 0 3 21 -^^mnm 1 W®1J603S'J<oSteesJSr® 5 Sr 
^Sa^^ife^i^jSi"^^ t--;* (El 3 (73ffJ|gT'(a;^ f 

t^T?3-^4^-5 2fiSIo^!Jgl^iS^^fg|gi-2> w ii-J-si^t 



(5) 

s 

[0 0 3 31 ^^©^tc;'.?- 

^Sffl«ro^iK«t^ill^^jS^k*-:<'3 ] »c:i£v^*"rSJ*»e> 

^-A^EtI:! 7. ^ J: 9 ic® i: "bix^o 
(00 3 41 ^ffi-C(4/i < , P^^lif-Kro^iffiSr-r fjitS 
10 t^^b:)5m^t^z.hhX'^^, A^Wtcf406»c^-r 

«^A;^)#f5tc:<!i:lsaiS^S4 e^^lSKt^o 
^^«i>^f-::';4 1 cr?pfSjSt«#ro{lie5r^^>&^pe 
il^®;^ f-;)t; 3 1 to^rttJ: •? V>US< -fS r i: »c J: 

[0 03 51 ;^-7"W'5*-^!i**>-5tM41^7 t^i^ Kja^«r1f 
[00 3 61 ^^m<om 1 <OfililcOSJ-SiJW^li£(5*J§.'0 

5 2 j6^f21 =60kHz t Jljfi|ftf22= lOOkHzCO 2 

T, ^ 2 ^'•/w-7"c:)@^^-:7. t*-;^; 6 1 i 6 2 7'j^^f4il 

[0 0 3 71 i¥- L < tftPJi-?) t . S 1 /^i'-7"co-:^co 
1 /j^e5(i/g!gt^if)i=60kHzc.)S^te (Hi ] 

(a) ) i:;il!j£i!cfl2=100kHz(O^^Si (ill 1(c)) 1-fi 

atfc^^iSt m-i 2(a)) ^a^is-r^o to;^<o^f- 

;<7 5 2 A^t.l4l^i:ilS^fn=60kilzT'B5Ee§ieEJ: "5 t 
m-S/jJ 0 llfe'lt-fix/igS^ffi (mi 1(b)) (DCil 

ffisftf 1 2 = 1 ookHz x-mizm ig^Si i t) t> (iffi iii^ e 1 2 7t* It -r 

tvfcS^jSt (El 1 (d)) t^rfigLltS^fe' (01 2 

(b) ) ^riHSti-S. :i(O{5:ffi-rtt0llSU=Ol2lcJ;'), 
^1 ^*/P-7 C9P^t'-;<»-fe h7i^e>(±2ocoa39^m5cKl 
1, Y.\2\,zofj:^) (=¥-m m'S-m^mi&t^:LtA^X'i? 
5. 

Kll=sin-l((c- fl n)/(2- 71 Ll flO) 
K!2=sirrl ((p. o i2.)/(2- •I.I-fl2)) 

[0 0 3 81 /t^liZ^ m 2 Cfi^y--:f(r>-^(oy^ t*-;'; 6 i 
A»f>li/lli!5^f21=40kllzeOSi^jfi (Hi 3(a)) Srill^ 

w {i!i:;^co^^ f-* 6 2 7!l>b(4(sll:JS]«^^^2l=^okll^ 
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(b)) t e22<r>&iiSm^^i-^m^fS. mi 3(c)) $rfi 

gLfcs^te mi 3(d)) sriS^-r?). wcr){4ta-rtu 

f>tj 2oc0ttlMA;SK2K K22tC9/^9 (^/^l?) S^jS^ 

K21=sin-l((c- 0 21)/(2- re-LI-f21)) 

K22 = sjn-'((c- e22)/(2- n •Ll-f21)) 
10 0 3 91 ^ixib 4ocoaiM^lg (Kn.K12) X (K2 

J.K22) tc^t), la 1 0»c^-f i:5»c:4:*B»fco^^>^i*" 
5rJKfi£-r«)w tAS-Ct'S, rtt^4;ftFf<0 5t>2*«fT(i 

coSmi-Sllz: UTS£ffl-t-5 :i i A^X-^-^AK tow 2 ;<7Bff 
[004 0] ±t6IIJS0iJ-ci*^^/i'-7'/.^^ 2;^rS]»c:^ 

[0 04 1 ] ±fS^a■v;7,7-^^i^^-fi^t,*t*^P-aF^<^ 
^-St^S 8 2 ) ?r3a^-&ip-ti:5 C t Id J; t» , *^P^lc{f, 

[0 0 4 2] ~ (0->;^7-i^cO:ft{$:61j/^^flAgi£-|ll ] etc^^ 
-To ^rIl{iBiSI3i^©8 2 i: LTI±, 2 *coii^^ttl^lJ 
8 3RU!8 4 Srffll-^-Ct^S. r*K±, P^?l^ai#^8 3 
4-^coig^(/:)5iJitB^r«^(05Si^$rfflVNTi^?®tOi4S^ 

J; •? ^ fe.ixT t ^2) ^fI*^feSrffiffl-r 5 w t i-simxh 

^^fc*lt 5: fit # aii-co 1j 3a*li*JT-*) 5 . 

[0 0 4 3] (D 1 6co->;^7"- AtcMlw. gg#co^^Ba< 
;^ T- 5 *+SS# CO (is $r^.gt-^ -5 5r ^ , tUi^n 

[0 0 4 4] ;$:|6B^co|l 2 cofigtfcO.S 1 lltSfJiJ^rE) 1 7 



7. \^-f> 9 ] cOliSi-5S*Sc<omi^?r(Jllxtf 2 0 k H 

[004 51 flJffl*f±, fil?^^j@^i&-iijfi*®-C'*)5/J' 
®coi5??}f^^i&;^ f-* 9 2 ^l-tcffl-i-t/i'jjlS*'^ h 
{cAtuS^LTlJI^-f-^, CcOi}|^iS^rgf^f-;(7 9 2 

i« c05!-r5^^^ro^tttPli: (±IEesjT-rt2 0 kHz) 
h L, -tcotB;^)tt, e^ffi<oSiJitaaffl;Js#@m+cniSS 

[0 04 6) :i(Oj: LT*5< r t»c 

J; t) , msm.'^^T^ f-* 9 2 cojgHi:4-ci«<o®lli*!»c: 

(004 7) e-:* 9 i »iifi«-r L 

t>»^<o^Fr{c:@^6«3fci3:g-r^£-M(i7'j;i,^ 

[0 04 8] 12 1 8 Jcjj^-r J; (IS 2 Uliifi^J) , JifiS) 
tt(0/£«lcffl^^^;^t:*-;* 9 11, 9 12, 9 1 3 Sr^£ 

»u [0 04 9] ■g-^^^j£crj??:?£j^$-{HiJ|5g-r^:^)£ 
colitSM (^S^JECriJ) SrlDl 9 Ic J: (JlftflJi-^. jtSJIE 
^l^^SiMiS^ISlC 2<iaco^^^^ 9 1a, 91b 

itSt-tac tl3j; (13T-tftBJLfcJ:->(c, ^#^co:(7 

*>5A/, MJ£l|ifflj@*jS^f— * 9 1 a, 9 1 bcO-fiti 
$ it 5 w ^: J: •) g 6 = >• h D z i 

cO^-g- 1 ISimtC, <!£J:^;ffl^^^;^ f-;* 9 1 a , 9 1b 

[005 0] -^^ie^jScOil^lSl^SrSldiliiJPgi-^i/^^r 
Acotil^M (^4^)5SW) ^1112 oic.T^i-. rcov-^f 
i>.T'(±, jKJIiffl^^iS;^ t'-;* 9 1c, 9 1 d , 91 
e, 9 1 f <Otil|^RtJt<'^ffl*SEl5XHI16cDv-;^TAi: 
«(6tLT*JK, -5:Jxi:l^«l<0*j£T-T^«#fe-coffatS 
^ ftiij PR L r I ^ 5 /j5 , yj: 7- A T'f±/Al^ffl ^ i^jS f- 
*91c. 91d, 9le, 91f 

<0 MIC eit-t-'< # -STIS^ /jSffiS ^ »- ^ i * t , -5- CO 
^l^.f^S.-J& iU-rfci^W(gft3ffl®¥j&VjJ, filffl^l; J; tl 
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[0 0 5 1 ] w4-Lbco->;?^7- Ate J; . n^^ii^^^<n> 
[0 0 5 2] /fJo, ±tE|g2fil^co€-^tS(5*lT'l±, 
LTtj1,1|:i^^fV\ [12 lie, ^Oi p/ifi^^fflfiO^lK^- 
T'fc^ ^|g^/il8S»/5£i>i£rm^«^cD ofi^ (El 2 2 
(a)) t LTffiJ!?aii-wt*5x-#5» :itvS:^1i-«feggiiit# 
ISlcJ:»)S1^L (1112 2(b)) . /I'^fcj; 
^JiS^&^5>5rl^*i-^> (112 2(c)) , r^itTSJt; 

[0 0 5 31 y^^m<om'6com-M<omi^M^'m2 3 1ZX 

102. ^lix<D^'^l,z-:>t£i)^h2-^com'§-1&mi>i^m. 
—:fj<om'^i&:^\^—:^-i 0 2 lc:o^^/j5?.<a*BSlillI8S 

10 0 5 4 1 ■^m'^m&mi-ii&m&i^'y^-y'ii. 

(0 0 5 51 ~ cr)v-^7-i>.«OS)j^'^$rAf*6t3t-?JiPJ-r5o 

Jl^fcfe m^^i. 40kHz) co;S¥SJ±. I5l7.t'-:* 
1 0 1 »Cf±^^jfilt1®^» 1 3$:^LT^co^*iie>tt 
5, -:^r, |^i:jl«^f6=40kHECO^^^ttm2^f- 

3 0 2 t-l>i§ib.H5)*5. l*3'b(0:^m>i*gjS5ffH)?§(- 
J: ►) (itS*^ 0 -I ('-afO fc'itaM$tv5o ifii^OfigtHtO^ 



(7) 

/2 

K3 = sjn-' {(c- 0 4)/(2- n LS fe)) 

[0 0 5 61 -sri^^S^ie^fiiSSf^/l—^'T' 

oT, ±feji))K^f6 (B ] illfe*;5^^^-^w^^^^^<^m- 
ttfc^^jftli. B 1 >^ f-;^; 1 ] 1 
10 iiiiilH]SglCj;»3<4ffi*5t)5 (rad) ^l^gSf 

K4=sin-l((c- e5)/(2-7c L4 f6)) 
[0 0 5 71 2o<r>^^Wfi^i^^vm.\zii^^ 

i*!^^-'i'-:7'coffl5ii|jS (UiKSfefewig^^fci-sii^.^Srffi 

[0 0 5 81 ^v'::^7- AtCfcV^Ttx ^ ^/-'V'- ^'W^Stffi 

[0 0 5 91 ^fc. 7*»c3fla (J&(±) co^^ift 

* ^ PbT 1^ T- 3 <>; ?t;6t) e S ^ib-r ^) C 1 1, T- 1 5o 
[0 0 6 01 

40 (4, (Sffl.?!.^ (/^-f^-^-^u- i;T!J-7M) ->7.rA(02: 

(006 1 1 ^>tT# I T S (Intel] igent. Transp 

ort. System) i: Of im.5#tT#(fcISWfcfeC0^ii$^->- 
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11114 1 T5Il^,tP.l^Sr.^i.:yccO?JJatc:HiiJl^ji-5fc«)COv^^ 

[ la 7 ) 7- u V mtJ- 7 > K^j|&Sr#-5 
t «j CO 7" A (0^i?REiii, 

[1218 J ;5^x^;^-^mfo'5v>»ilJ-7'>> K?am^1#^. 
[1119 1 ^7"t':*-g)j**)5VMi1^7 5'>K^*$rif^ 
[IDS] 




N 

tLif)COW. t-SiJ K) •> ;7. X A <r>m^mo 

[mi 01 *«9jcO|^] «tefi6ro^3<0|llfeWT-fc5 

^i:«^i^.pJi|c?.'ffM-rc.fc^^)CDv-:7,7-Ac0ffi-fifell., 
[nil] ±l£B3|liS(^cov-;^r A(0#g^ifi;2.t' 

(mi 21 ±iS^3|liSCNco->;:^xA<o#i@iSS7.f 

[1113] ±fam3^iS(filwv-^xAco^Sii^gi;^f 
- * ;45i||}g-t- 5 CO J5?,^ JK t/i2l^& 

SrWiD Lfc->7:7^ AcoTOtfl^T'n y (2), 

[mis] ^mmi^^^^^mm-yy^7'J^<o—^<oz> 

[0161 ^jKte®SgSS#©Sr{'tiOLfcv';^xA<oA 
[mi 7] *?gn^co^2<o^^(0^i|IJ£Bsj-c-*)5S: 

[mi 81 *«BJ<!O^2COflg«(OB2|lfifi0iJ-Cfo5fi: 

[mi 9) ;*:|6eqco^ 2coflgtico^3llJSIJ'jT-fc5Sz: 

[m2 0l ;*:|gP^<0^2c/JfiS«l<OB4ll*£6?!lT*)5iz: 

[m 2 1 ) :^^m<om 2 cote#coiir^*$SJK^v^7- 

[m2 2] |5]±W0iJIC*JI^SII^{i-g-<O^g|l|cO«g^^Sr 
'T:1-j^Jf$l2l, 

(m2 3l *56!^<O^3(7)ligmc0|im&iJ-C-fcS5i:«:^ 
SJK^ v-::^ X A CO*j!?fi£m» 
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